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(54) FORMING METHOD FOR HOLOGRAM COUPLER 

(57)Abstract: 

PURPOSE: To provide a forming method for hologram coupler to combine 
light fed from light sources such as LD and LED with an optical fiber and 
an optical fiber array. 

CONSTITUTION: Photosensitive material is applied to the projecting part 
of light from a light emitting element 2 such as LED and LD or light 
projected from an optical transmitting element such as an optical fiber, and 
an in line type master hologram 5 or an offline type master hologram is 
exposed to the above applied part to form a hologram lens, the exposure is 
executed with the master hologram 5 separated as far as a fixed distance 
from the applied part, and the light emitting element 2 or the optical 
transmitting element is combined with another optical element through the 
formed hologram lens. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



09)B*O«Wr U P) (12) & §§ i£f ft & & (A) (H)1^a«k2iB8#*l 

*WF8— 59615 • 







F I Wm^SS\ 


r* A O LJ 1 /OA 


Q1IW1 At/ 

8106— 2K 




G0 2B 6/42 


7132-2K 




H0 4B 10/12 








8220-5K 


H 0 4 B 9/00 Q 






*3Sa* *ST# 8«aa)*5{4 7 5) 


(21)m«»^ 


3$« 5 F4-227945 


(71)ffl«A. 000006747 








(22)tBHB 


¥#4^(1992)8*3 4 B 


JfcSStfcHE* SHUTS 3*6# 












36S«S*EBKtt>iKllTB 3 #6^ ftSC 









(57) [S?fl] 

lift? r-f v«Qrfc'c^te5^^^aj« LfcftoHJStSS 
&ftLX*nfyJ»V>XZmSLL. fufEISftliBufav 




(2) 

1 

mtmmmimi,. z<mmft*4>y4>m. 

X3??&*r>y7yJBJt&jm. 10 

* txim&m? t ^^mm^ t &^ 

b Z&mb-t&m&l 1 W&<r>*u?y A# v ~7ym. 

m 

z^Liir&Lxmsmfi^tmximtLxm 20 

uyxizx vffiB&&?*t:\i%G&ttbw>%& 
s&b ttt&tz z b iftmb-rzmm 1 iea*>*o 

Lx z.(nmm%z*7 , 5A ym^tt^y^yxi-7 

LXffiifrvryJxUyXZmtfLL. £G8B*Lfc*o 

(Vffi&ftb ittarrt Z b &mb-tt>*v?yJ>* 
v7y&tf&i&. 

[H!*JS5] LED*LD*#O&3l^^4><03fcfc 

^c^ifett^oja^oSH^tcSoistr^^^fB 40 

L.Z<rm^*4Vy4VQibvyyh<\'VXt.tL 
\£*7y4 ym*v?yJ>.l'yXZ'?Xf*vryMZ 

vxsitix*v7yj>\'>xmf8.i. mismm 
mvxfxury&zm&mfr^-fflepsmwix 

m*v?yJ>!mti®tf!^l%\>^^Wj%&<7) 
%Xlt&vxf*afyJ>Z1W&tW£.l. ZtzMM 
IfiSip t><0BM%X'm&'?X tK'Qfy A£® 



^i^F6 - 5 9 6 1 5 

2 

v\ *0&ig£*o^i^vX£jgi£U iO$j£L 
^ kffis<03t^^i: ^IS^tSC: t Sr*#8*i: -f SUSS 

[0001] 

D. ^Kl>teb'<7>%mfrt><rtitb7T4><&7T4X7 
W b Z&^hibv?yJ±tiv7^<m&}mzm 

h. 

[0002] 

lumt&wmmmsfemm&mmNo. 19 

7. EMC91-31fc*$ftfcfcO^&*VO*. 
:o*77>J y^SSSTIi, m*(OS i KV»^ H 
fc»vx*^-K3fc7r4A'£EHl^ *<o_hfc:Si8 

£ftfcJli-*-K3fc7 r 4 ATW fc*££-Lfcv^3l7 

[00 03] £)fc, Stt¥. 7M#<Offc3fcM *-K 
(LED)/7*h^>f^-H (PD) SrJBVVfcgifa 

ei ooMb/s/c h^^oj^asiafejaesyBr^ 
=fmm^mm^miio. 197. emc9i 

ft. i§aHt*IU!IbfcJfC37inin. 1 2**>*A,, 1 

50Mb/s/c hafaiia^feafla l e d /pdtu 

'f ; E>?A-;W^$<lTV^. 2 5 0jume 

•y^-COTM ttfcKSI Ur#5*Sl*9fc:3fc7 r4*£# 

tC^2mm<07x/l^;l^JRI/i* f «rfg'C*4. 
43.^77^^4^26 2. 5jum. ^125jum 

[0004] HRIC. 7"f Afcb&77U 

^■tTI%3t« : Fi:3t7r'fA-$:|S^rs^ J 5». 
[0005] 



(3) 

3 

mTit. LD (V— k*7r-f/«.«4 
$gNo. 197, EMC91-30. tiXVlSOM* 

ffimw&izmm&mifio. 197. emc9i- 

3 1. 91-32(C^$ix^:t)OTJiiEil : 5:* y7 , 'J> 

[0 0 06] #*-K7r-f AW§6fc, W^X 
*4H/CWiaPFi:*:7 r 4 rtZm&tiUim&t- 
— *Oft7 r 4 ) <<7M®Kc^ 

[0007] ®8\tZ.tit:m&t&*:tb. ^E-K7r 
-f Al £+ftfc$fc3fc^f 2fci£-WN*-y M^rU 

[0008] -tC-C. H9t*Ufcio(C. pyX33 

K 7 r 4 A 1 fctS^r&a^t IBt^^f 2 

<%h. ^-K7T^A<0J®^li. 30 

tifcT. m-t-h^r^A^i&^iOttS^fiv^ 
*S£»#£+frfcLWf£-kli-eS£. £*>J:3**&£ 

[00 0 9] Urtf-VC. *%%OSWJ±. fttt£*>ii- 40 
Zimiz-t&Zt%:L£. 74X«D/h3fr©fggtf>*o 

i. & J: d fc: Lfc*o^5 A* >y 77^S2rlg«^S i t 

[0010] 

[18S£iB&-f &*#><#£&] ±£SWSr3Sfft-r&^tt 
fc. *fflftfc£h*v? : 7J>*'y7yJ&f8J}m±. LE 
D*L D^riff^B^^^^tt ^Ji3K7 t 4 A^ri;' 

Z(vmffiftZ4>74>%2.*v?7^1'>XZ 50 



8HPF6-59615 

4 

[00 11] 34>£. *^t:J:S^o^^ V 77 

k£l&£'ri»ik£1fBkT$. 

[0012] *IHflfcJ:S*c^A;&.y77 

=f-t imS-fh i k £*tS k * & . 
[0013] 3&tc. *fHBfc:J:^ci^A^-y75 

jBifc&a&u LED^LD^fofB^FT^^^eafc 
Jift7 r 4 A£ if aunt L^3froam 

XrJ'jhn^AfcLTSftLT^a^^Al^XfcjgjS 

LTflJiBtfn^Al^XIrJBjfcU dco»j£Lfc*a 
^^Ai/yXfcAOI^imi^ifciiateKSa^fcffi 
OjfcfSS^k * i k sua t -rs . 
[0014] *?H8t:J:&^t7^7A^777 
LED^LD^k-<0lBISe?5&»ii»<^tifc 

lt*7y4 yS*o^7AH^X$rV^^dtn^7At 

mvx?*v7?j*£m!smi)*t>—&ggfflmix 

KxmfrxfibuyyAzmstnzLL. &t$m. 
xmi^m^yxiizmLx^-^ mBtmi- 

ifV Z<rtkm§i*n?'?&\s>XZmj&.l.. Zm&l 
[0015] 



( 

5 

Xfcfmr^aefcW^&S. it:. -?xf*a7yA 

*yjryj<9yxitomv*ii it:. m3<vmx\i.. 
vx^ *a^7 Atca L?L£Sttl> . iiifc«tO. 3S2 

[0 0 16] I9^40#afc:fc^rii. *7 
^^sfcn^Al^XfcvXrPjfco^AiLTS 

ttem%tw*%(rm&£mitz§misftT$. l*: 

[0 0 1 7] !5^5<0^afctJ^TIi. 4^ 

xmrnzxt:®. it:mtft(omMmi>>t><7>&$i% 

X~?X fifiafy A£il LTMoT £ fc#£8Kl^X 
[0018] 

•CfcS. -Rfc*-*- F#7 r 4 A{if§gco£T#?f? 
KftUW. £*-K#7r^i3Tg#±#<#»/ 

tm^t:i%£\im&)^-rix<r>tt vTV yrmztswc 
t,«S£ifbfat>**£<. mz. ledoj©^«. *«>&ifc 
fc#«*>T*£ < *fcJMtt#4vg 
Sl^igfrCfcS. fcfc'U £*-K7r4'\V)ift^ 
Hlfci^Lfcipt. IB^ : F2co-HH£<t:. 
K'7r<r/<ltKKU *fc^l^^2*H-^=2rJ§|6jtt 
£*rLTV>JU£, Jft-*-K7y>r^2fc'<9f3gy>*$:< 

[0019] #$&BJ^ L E D^7 T 4 '*frt>&m- 
&%Zm<Vlt7T'tJ<%£<r>%&mTlzi) «v7'J i^-f 



4) 813^6-5 9615 

6 

tofru/^U^XfcJgfigU Z.tt^yj&VVX 
[0 0 20] HKfc:. S2fc*U;J:-5tc. -?;*?*n 

SMiogteRW 5 ? n >t&» $ ? a ^ v voT 
•?^^7jta^7A5 t><dvSvv»MXfc USrfttU&fe 

WQWm Lt: X o fXfctfLT;* «y 7* y i'T'tSS 
20 LX«HX<r>X%ts:4>y4 >^E<Ot<o^J8 

[0.0 211IUM1 

#J102<OiOi:^fCft&. *#^-f X<T>4 >y<{ 
7t8tlHHff3K9*^t. ^t<03iai^8*n^7A« 

-^o^-. lanjgc <na) ^wkKziz-vxf-frur? 

[0022]ili6«2 

ts«w-&^y>. m&ytx-hiPWziMLxm&iz < 

m» L*>^< X ^ nyggc^igfci^it 



(5) 



^13^6-59615 



7 



8 



&l%&T<fltHltf^^fi£«2Hre&S. *.rt\ v at**. 

X^*a^7AtLTHl^$*mKUi<0^L^V^ [00 28]HSfcH5 

[ 0 0 2 3 ] 04 iZ#mi^com.ZfFrtmRmt:*) <OT*£ . 

t. l^—y i o^^acst^ii^w-if^N-^ 55- [0029] m7\&&mam&&v?i-mmmr:b 

1 1"C2#SI3*U -W£m%tLTKM$7-l 2 10 6. l^-f f 2 9*»^V-9 I 3tJit— A^gP^X3 0 
?B&lZ1xXWk%Mfi&(&%k 1 3<DiSteh*-Ax?x rSJB$*i>w 55-31 CJ: OKfitSivtvx?* 

4"CJfc*:$*U 1 5£3Il/Cvx o^7^5£J:tflg8jfcn^7A*m6£«3fct&. i 

^tfo^i^fcAStSfti. I/— f 10*»^ <OJ&^W-1f3ia^liS»*n^Atm636mt 

V— 9*3B±/W55-1 l*sJ:VRj»55-l 6"CR &v«KfcPt5S*U. ^x^p^ASMSBfcSft 

ItfciU #iB13Bj£3t5MU 70ffltfSt'-AX?x/<>' & ^St^S^T^- 7 5 7- 3 1 *5fiLT«3»WyX 

^ 1 8T19r5£OfifgS*:W£*£*U a-75 7-15 3 2T«S3iU ifcfcjfcSftOSiafc*?^ tNSCS 

•CR«S*i.Tvx^*o^5A5fcAlt§ttS. CKOJ: mztih. vx^n^ASttJRS^OSrVUdfciiaf 

Wm%(0®1ft9inw^*9**7JJ*V>X<VKM± [0030] C<0«fc 5 fcl/CrX^jfco^.t. 5<Wiett 

T^J£S*U vx**a:/7A(cASt3fU>. 20 fc?Bi^<93^£^btf£*>ttT&&#. SHRl^yX 

[OO24]|§tt013 32<oft0fe:J§(aS^i:B««S§S»fflv^J:3t:L 

_LSSiifc0!2fc:fcvvc{i. #Bl3!£B##vX:P*n^7 Tt>J:v>. wmt:LTt>. LWh 

j>T®vrtht:»>. m*ftrt®mwmffi£* <)& mm?2zwmy&&mt:miii*it&b. max 

9*tit>z.t&e&. *mtm-eu. znxo&wa&t o^/ifrvyyuyxm^tn^xvhmm 

0)®9r&mti>t:*b(oi><?>Ti>&. ess. vrv y^yx^m^timsm^t 

[0025] m5it*mim<mf8.z*imm?s> ssaeox. y, zto<o&SMmtft&wm&£m&i> 

0 . 1 9«RSt5 5-2 0TE9tS*U m%<r>*W&tt&X^M^&m i ¥-tf±$WX' 

Lfl.£^Svx : ?;Ju3^7A2l£SLT«S*n7 r ifci>fc«#&U:aar££fc#T^&. fto^fc* 

7A«f*2 2fc:A»3*t4. -ff. WMPX*??**m : ii. mi^lihhifi. lmm&T^m^^'l^mX 

2 2fc«vX^o^5A2 1tiiL"C4tfc!|*»*5t2 30 9*S^?£S^S;fraWe;fc*. 

3t LXomVffttftMZti* W7Jt36t:J:0^!*a [0031] CKOfcSfcfC ±<mi>~Ct*%W v 

^5A»«2 2t*o^7A*gg*$<tS. CKOiofc x^*o^7Ai:HtraP<^a^^V>X$:«aW 



[0027106 teZcom&M<r>ttf8.ttF?WWm-Ct> I . 

4. 7X^*a/7A2 5tHiSE*|6l*^aSX«3K [0032] 

2 6* I A9t$*u -5-<0jSa3t* J 1^?*n^7AtrS2 7 [&9&0J&&] J2Lh*UfcJ:3K« ^fWBfciWf. 13 

C7)#«83ti: LTfflV">S>ft*. 7X?*n/7A2 3cfllftS3<D;fr8=tCi3VVt{i, 4 ^^VlW^ . 



[OO261HM10I4 



(6) 



^13^6-59615 



wcii, #754>^WMX<>>*S3:-?;***n^7 

#tj&. if*«50*afc:tjv^i. vx?* 
A£*flijP vXk^h-Wnm&km&th z. 

Ai^Xtf»K«tei?££E« aa?fs#fc:?T o ztwv 

[Hi ] AJrfflv^^(Of!I^5:iiW 
SBf®0-CJ>£. 

[@2]*l6B*OliDa*liWSIBni5H-C*)&. 20 

[03] H»^jlO«Jt5:Srtfffffi@TJ>^. 

[04 ] 318^2 ^{££*TnBrffi0Cj>&. 

[05] H»0l3O«ia^-«lftB&C*S. 

[06] Itiifa4 <O»«£*tfrB50-C*>S. 

[07] |^5<O«j£«:5rrBnS0r*4. 

[08] «*^|3JS^^iiW-&iTffi0rj)i. 

[09] m*mX}!i£wiwt&mmT$>&. 

1 K^r-fA 

2 jfc3t*7 30 



1 0 

3 37 

4 ? 5 v K 

6 as*o^7A*r^t 

7 H45t 

8 iS&3t 

9 HWrft 

10 r 

11 A-7S5- 
12 

13 ^^ribie^ 

14 Sfigfb-Ax^^ty^ 
15 

16 fiM$7- 

17 m^mm^^k 

19 mm 

20 R»5=5- 

21 7X^*D/5A 

22 mafrvryjjm 

23 

2 5 -?***DX9A 

26 SKAIJft 

27 SSfro^Attl* 

28 m>?&%. 

2 9 f 

31 a-755- 

3 o t*-ASggvyx 

3 2 ftKW^X 
3 3 



[01] 



[02] 



[03] 



L 





1 


» 






1 



[08] 




,1 



(7) 



^¥•6-59615 



[06] [07] 



V 
16 




[09] 



http://w\w4Jpdljpago^ 



** NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Sensitive material is applied to the outgoing radiation portion of the light which carried out outgoing radiation from 
optical-transmission elements, such as light from light emitting devices, such as Ligh t Emitting Diode and LP, or an optical 
fiber. Make an inline-type hologram lens into a master hologram, expose this application portion, and a hologram lens is 
formed. It is the hologram coupler formation method characterized by for the aforementioned exposure carrying out fixed 
******** of the aforementioned master hologram from the aforementioned application side, performing it, and combining the 
aforementioned light emitting device or an optical-transmission element, and other optical elements with the hologram lens 
which carried out [ aforementioned ] formation. 

[Claim 2] It is the hologram coupler formation method according to claim 1 which makes the latter smallness for the path of 
the light which acts as a body light to a master hologram, and the light which acts as a reference beam by making the former 
into size, and a hologram lens is formed, the aforementioned exposure carries out fixed ******** Q f the aforementioned 
master hologram from the aforementioned application side, is performed, and is characterized by to combine the 
aforementioned light emitting device or an optical-transmission element, and other optical elements with the hologram lens 
which carried out [ aforementioned ] formation 

[Claim 3] the aforementioned master hologram - through - a hole - preparing - through [ this ] — the hologram coupler 
formation method according to claim 1 characterized by irradiating a reference beam, forming the aforementioned hologram j 
lens in the aforementioned application portion, and combining the aforementioned light emitting device or an 
optical-transmission element, and other optical elements with it with this formed hologram lens through a hole 
[Claim 4] Sensitive material is applied to the outgoing radiation portion of the light which carried out outgoing radiation from 
optical-transmission elements, such as light from light emitting devices, such as Light Emitting Diode and LD, or an optical 
fiber, at the transparent portion of direct or its near. Make an off-line type hologram lens into a master hologram, expose this 
application portion, and a hologram lens is formed. The aforementioned exposure is performed by carrying out fixed 
******** of the aforementioned master hologram from the aforementioned exposure side. The diffracted light produced by 
the light made to put to the aforementioned master hologram slanting ON in body light The hologram coupler formation 
method which makes a reference beam the transmitted light of the light which carried out incidence perpendicularly, and is 
characterized by irradiating the aforementioned application portion, forming the aforementioned hologram lens, and 
combining the aforementioned light emitting device or an optical-transmission element, and other optical elements with this 
formed hologram lens. 

[Claim 5] Sensitive material is applied to the outgoing radiation portion of the light which carried out outgoing radiation from 
optical-transmission elements, such as light from light emitting devices, such as Light Emitting Diode and LD, or an optical 
fiber, at the transparent portion of direct or its near. Make an inline-type hologram lens or an off-line type hologram lens into 
a master hologram, expose this application portion, and a hologram leris is formed. The aforementioned exposure is 
performed by carrying out fixed ******** 0 f the aforementioned master hologram from the aforementioned exposure side. 
Furthermore, emission photoregeneration of the aforementioned master hologram is carried out before formation of the 
aforementioned hologram lens with the light of the feeble intensity which is a grade which the aforementioned hologram 
sensitive material does not expose. Moreover, a monitor is carried out to an ocular through the light which has returned 
through the aforementioned master hologram by the reflected light from the aforementioned application side. Alignment of 
the optical axis of the aforementioned light emitting device and the optical axis of the aforementioned master hologram is 
performed. The claim 1 characterized by forming the account hologram lens of back to front, and combining the 
aforementioned light emitting device or an optical-transmission element, and other optical elements with this formed 
hologram lens, and the hologram coupler formation method given in four. *• 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the formation method of the hologram coupler vyhich starts optical 
communication, especially combines light, and the fibers and fiber arrays from the light source, such as LD and Light 
Emitting Diode. 
[0002] 

[Description of the Prior Art] As this kind of distributor-shaft-coupling equipment, what was shown, for example in 
electronic-intelligence communication society technical research report No. 1 97 and EMC 91-31 is known conventionally. 
With this distributor-shaft-coupling equipment, a single mode optic fiber is arranged along with the V groove guide made 
from Si of two or more, the prevention board made from Si is carried on it, and an optical fiber is fixed by stopping with a V 
groove guide and carrying out solder fixation of the wooden floor. Then, in order to reduce optical coupling loss, a point 
sphere lens is processed at the nose of cam of each fiber by etching and electric discharge. Furthermore, it is made for the 
alignment with a light-corpuscle child array to combine with the single-mode optical fiber array obtained by doing in this way 
to adjust also about the axis of rotation by the micro positioner in addition to both orthogonal axis. 

[0003] Moreover, development of the array module for high-speed light parallel transmissions of a transmission-speed 100 
Mb/s/ch class using array-like light emitting diode (Light Emitting Diode)/photodiode (PD) is performed briskly in recent 
years, for example, to electronic-intelligence communication society technical research report Tslo. 1 97 and EMC 9 1 -32 7mm 
in thickness which realized modular thin-shape-izing and improvement in the speed, 12 channels, and the Light Emitting 
Diode/PD array module for 150 Mb/s/ch thin shape light parallel transmissions are shown by by the side of sub mounting and 
the upper surface boiling a light-corpuscle child and electric element, respectively, and arranging them In this case, by 
inserting an optical fiber into the glass tube arranged in the shape of [ of 250 micrometer pitch ] an array, while the array of an 
optical fiber becomes easy, the receipt to a ferrule with a thickness of 2mm is possible. In addition, the optical fiber uses the 
thing with 62.5 micrometers [ of core diameters ], and an outer diameter of 125 micrometers. 

[0004] Generally, although, as for a single mode optic fiber, high degree of accuracy is required of distributor shaft coupling, 
since the core diameter of a multimode optical fiber is large, distributor shaft coupling is easy, use the method of combining a 
light emitting device and an optical fiber through a lens as common practice of such distributor shaft coupling, and the nose of 
cam of an optical fiber as a point sphere, and grapple using a V groove - the method of combining is learned 
[0005] 

[Problem(s) to be Solved by the Invention] Conventionally, although how to connect the optical fiber other than the above to 
an optical waveguide was also learned, the optical fiber was inserted in and adjusted to the ruby in this case, and it had fixed 
by the photoresist. However, by this method, when combination with LD (laser diode), an optical fiber, or an optical 
waveguide was performed, position adjustment needed the difficult and special adjustment fixture, and moreover, loss of the 
quantity of light also had the trouble of being large. Moreover, although highly-precise-izing and selection of material are 
elaborated in electronic-intelligence communication society technical research report No. 197, EMC 9 1-30 and the 
above-mentioned electronic-intelligence communication society technical research report No. 1 97, EMC 91-31, and the thing 
shown in 91-32 in order to realize exact distributor shaft coupling, and distributor shaft coupling with LD is easy also this in 
the case of the big multimode fiber of a core diameter, a single mode fiber has the trouble that precision is very severe. 
[0006] Moreover, although optical loss will generally become small if a light emitting device arid an optical fiber are 
combined through a lens also in a multimode fiber, I one optical fiber needs to be adjusted precise. Moreover, joint loss will 
become still larger if the nose of cam of an optical fiber is made into a semi-sphere in order to simplify an assembly. If this 
optical fiber is combined with Light Emitting Diode, since an angle of divergence is very large and directivity is small, joint 
loss will become very large. 

[0007] Although the example which fully brought the multimode fiber 1 close to a light emitting device 2, and tried BADDO 
distributor shaft coupling is shown in order that drawing 8 may solve this, like illustration, almost all light cannot penetrate a 
core 3 and the boundary layer of clad 4, and light cannot spread the inside of a fiber 1 . 

[0008] Then, although the attempt which separates a lens 33 from a light emitting device 2, prepares it, and'combines the light 
from a light emitting device 2 with a multimode fiber I also occurs as shown in drawing 9 , there is little quantity of light 
which carries out incidence to the lens 33 of the light from a light emitting device 2, and loss increases. If inthepase of a 
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multimode fiber this approaches a luminous layer enough, and is arranged and there is sufficient directivity for a light emitting 
device, although precision is lower than the case of a single mode fiber, joint efficiency can fully be gathered. In such a case, 
although it is common that adhesion exposure reproduces a hologram lens from a master hologram in that case although the 
technique of forming a hologram lens on the element which carries out outgoing radiation of the light is taken, in that case, the 
master hologram itself is small and the adjustment to the outgoing radiation position of light has the trouble of becoming 
difficult like the case of other above methods. 

[0009] Therefore, without complicating optical-axis doubling, the purpose of this invention forms the highly precise small 
hologram lens of a noise, and is to offer the hologram coupler equipment which gave directivity by this to outgoing radiation 
light. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the hologram coupler formation method by 
this invention Sensitive material is applied to the outgoing radiation portion of the light which carried out outgoing radiation 
from optical-transmission elements, such as light from light emitting devices, such as Light Emitting Diode and LD, or an 
optical fiber. Make an inline-type hologram lens into a master hologram, expose this application portion, and a hologram lens 
is formed. It is characterized by for the aforementioned exposure carrying out fixed ******** of the aforementioned master 
hologram from the aforementioned application side, performing it, and combining the aforementioned light emitting device or 
an optical-transmission element, and other optical elements with the hologram lens which carried out [ aforementioned ] 
formation. 

[001 1] Furthermore, the hologram coupler formation method by this invention The latter is made into smallness for the path 
of the light which acts as a body light to a master hologram, and the light which acts as a reference beam by being made the 
former into size. Quantity of light adjustment is carried out, and a hologram lens is formed, the aforementioned exposure 
carries out fixed ******** 0 f the aforementioned master hologram from the aforementioned application side, and is 
performed, and it is characterized by combining the aforementioned light emitting device or an optical-transmission element, 
and other optical elements with the hologram lens which carried out [ aforementioned ] formation. 
[0012] furthermore, the hologram coupler formation method by this invention — the aforementioned master hologram - 
through — a hole -- preparing - through [ this ] - it is characterized by irradiating a reference beam, forming the 
aforementioned hologram lens in the aforementioned application portion, and combining the aforementioned light emitting 
device or an optical-transmission element, and other optical elements with it with this formed hologram lens through a hole 
[0013] Furthermore, the hologram coupler formation method by this invention Sensitive material is applied to the outgoing 
radiation portion of the light which carried out outgoing radiation from optical-transmission elements, such as light from light 
emitting devices, such as Light Emitting Diode and LD, or an optical fiber, at the transparent portion of direct or its near. 
Make an off-line type hologram lens into a master hologram, expose this application portion, and a hologram lens is formed. 
The aforementioned exposure is performed by carrying out fixed ******** 0 f the aforementioned master hologram from the 
aforementioned exposure side. The diffracted light produced by the light made to put to the aforementioned master hologram 
slanting ON in body light The transmitted light of the light which carried out incidence perpendicularly is made into a 
reference beam, and the aforementioned application portion is irradiated, the aforementioned hologram lens is formed, and it 
is characterized by combining the aforementioned light emitting device or an optical-transmission element, and other optical 
elements with this formed hologram lens. 

[0014] Furthermore, the hologram coupler formation method by this invention Sensitive material is applied to the outgoing 
radiation portion of the light which carried out outgoing radiation from optical-transmission elements, such as light from light 
emitting devices, such as Light Emitting Diode and LD, or an optical fiber, at the transparent portion of direct or its near. 
Make an inline-type hologram lens or an off-line type hologram lens into a master hologram, expose this application portion, 
and a hologram lens is formed. The aforementioned exposure is performed by carrying out fixed ******** 0 f the 
aforementioned master hologram from the aforementioned exposure side. Furthermore, emission photoregeneration of the 
aforementioned master hologram is carried out before formation of the aforementioned hologram lens with the light of the 
feeble intensity which is a grade which the aforementioned hologram sensitive material does not expose. Moreover, a monitor 
is carried out to an ocular through the light which has returned through the aforementioned master hologram by the reflected 
light from the aforementioned application side. Alignment of the optical axis of the aforementioned light emitting device and 
the optical axis of the aforementioned master hologram is performed, the account hologram lens of back to front is formed, 
and it is characterized by combining the aforementioned light emitting device or an optical-transmission element, iand other 
optical elements with this formed hologram lens. 
[0015] 

[Function] In the above 1st or the 3rd means, a master hologram with the.big size of an inline type separates from sensitive 
material, and is arranged. For this reason, operation adjustment of a master hologram becomes easy, the influence of the 
scattered light produced in each portion decreases, therefore the small hologram lens of a noise component can be created, 
and efficiency becomes high. Moreover, creation of the hologram lens of a small path is also attained by arranging a 
sensitization member near the focus of a master hologram lens. The light which irradiates a master hologram is once divided 
into two, especially in the case of the 2nd means, it is large in the dilation ratio of body light, it makes the dilation ratio of a 
reference beam small, and compounds it again on the optical axis of a master hologram lens. Thereby, if an inljne-type master 
hologram is used, since the light of a large area concentrates on a very small area on sensitive material as a bodv: light, the 
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imbalance of intensity with the reference beam which is the transmitted light is avoidable. Moreover, with the 3rd means, it 
lets it pass to a master hologram, and a hole is prepared. Thereby, the diffraction of a reference beam which became a 
problem with the 2nd means can eliminate the influence which it has to a body luminous-intensity distribution. 
[0016] Furthermore, in the 4th means of the above, sensitive material is irradiated by making an off-line type hologram lens 
into a master hologram, and a hologram lens is formed. For this reason, the hologram lens which a reference beam and body 
luminous intensity are adjusted individually, and can be exposed, therefore a reference beam and body luminous intensity can 
be made equal, and has high diffraction efficiency can be created. 

[0017] Furthermore, in the 5th means of the above, alignment of the optical axis of a luminescence portion and the optical 
axis of a master hologram can be performed by seeing with an ocular the light which irradiated light by the feeble optical 
intensity which is a grade which hologram sensitive material does not expose to the master hologram lens of an inline type, 
and obtained emission reproduction light, and has returned through a master hologram by the reflected light from the sensitive 
material of the same light. 
[0018] 

[Example] Next, the example of this invention is explained based on a drawing. Drawing I is a cross section explaining the 
advantage at the time of using a multimode fiber. In drawing, 1 or 4 shows the respectively same part as the conventional 
example, and 6 is the reproduced hologram material. Although a single-mode optical fiber is generally very severe in respect 
of precision, a multimode optical fiber is large and distributor shaft coupling is easy a core diameter. However, since joint loss 
is large also in which the conventional coupling process when this multimode fiber is used, the angle of divergence is very 
large especially when it is Light Emitting Diode, and directivity is small again, the joint loss is remarkable. However, as 
shown in drawing 1 in the case of the multimode fiber, if a multimode fiber I is arranged and the light emitting device 2 has 
sufficient directivity sufficiently near the light emitting device 2, even if there is no precision like a single mode fiber, joint 
efficiency will fully go up. 

[0019] this invention is an element which carries out distributor shaft coupling of the light which carries out outgoing 
radiation from Light Emitting Diode or an optical fiber to optical elements, such as other optical fibers, and reproduces the 
aforementioned hologram lens from a master hologram in the structure which forms a hologram lens for sensitive material to 
be directly applied by the luminescence portion, and gives directivity to light from Light Emitting Diode with this hologram 
lens. 

[0020] Although the diffracted light 9 and the transmitted light 8 will generally occur from this master hologram 5 if the 
reproduction light 7 is irradiated and it reproduces to the master hologram 5 as shown in drawing 2 , such light can newly be 
used as body light and a reference beam. In this case, if wavelength of the reproduction light 7 and wavelength of a reference 
beam (transmitted light 8) are made the same, and sensitive material is stuck with the master hologram 5 and it exposes, the 
same thing as the master hologram 5 is producible. However, from hundreds of microns, since the path of a 
distributor-shaft-coupling part is small, it must also carry out the master hologram 5 to 10 microns of numbers at small size, 
and the alignment of such a small hologram has the same difficulty as the case where distributor shaft coupling is carried out 
through a lens which was explained in the conventional example. In order to avoid such a trouble, in the example 1 or 3, and 
the example 5 which are given corresponding to a claim 1 or 3, and a claim 5, the composition which separates this from 
sensitive material and arranges it is adopted using the thing of the inline type with big size as a master hologram, and it is 
constituted so that adjustment may be made easy. Although these composition has an appropriate advantage, there is a trouble 
that a reference beam and body luminous-intensity adjustment are difficult. In order to avoid this, it is constituted so that body 
luminous-intensity adjustment may be made easy with a reference beam using an off-line type hologram in the example 4 
corresponding to a claim 4 as a master hologram. Hereafter, these concrete examples are explained. 
[002 1 ] Example 1 drawing 3 is the cross section showing an example I . The reference mark in drawing is the same as the 
thing of drawing 2 . If the reproduction light 7 is irradiated at the inline-type master hologram 5 of big size, the transmitted 
light 8 and the diffracted light 9 arise, incidence of such light will be carried out to the duplicate hologram material 6, and 
they will form the same hologram as the master hologram 5 on it. Thus, if the inline-type master hologram 5 of big size is 
detached and arranged from the duplicate hologram material 6 which is sensitive material, since the path of a hologram is 
large, adjustment will become easy. Moreover, if the duplicate hologram material 6 is arranged near the convergent point of 
diffraction of the master hologram 5, production of the hologram lens of a small path will also be attained. In this case, 
numerical aperture (NA), aberration, etc. become the same as the master hologram 5. 

[0022] By the method of using the master hologram of ah inline type for general example 2, in order for the light of a big area 
to concentrate on an area very small as a body light, it is easy to produce imbalance about optical intensity to the reference 
beam which is the transmitted light, therefore it is necessary to stop diffraction efficiency to \ or less. If it is condensed by 
the about dozens of microns field even if there is only 1% or less of diffraction efficiency, the intensity wi-H depend this on a 
bird clapper very greatly. Adjustment of 1% or less of such diffraction efficiency is difficult. Then, an AMBAN lance is 
avoidable if diffraction efficiency adjusts the intensity of a reference beam instead, using several% or more of thing which is 
easy to adjust as a master hologram. Control of the intensity of such a reference beam is easy. Moreover, in the case of a 
hologram lens, the diffraction efficiency of the center is equal to about 0, therefore the condensing power of the diffracted 
light of the reference beam itself is not large. *. 
[0023] Drawing 4 is the cross section showing the composition of this example. 2 ****s of the laser beams emitted from laser 
10 are carried out by the one-way mirror 1 1, it is reflected by the reflective mirror 12 as a body light, one side i's, expanded by 
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the quantity twice beam expander 14 of the body light formation optical system 13, and incidence is carried out to the master 
hologram 5 through a one-way mirror 15. on the other hand, the laser beam from laser 10 is reflected by the one-way mirror 
1 1 and the reflective mirror 16 - having - the reference-beam formation optical system 17 - low — only low **** 
predetermined by the twice beam expander 18 is expanded, it is reflected by the one-way mirror 1 5, and incidence is carried 
out to the master hologram 5 Thus, the reference beam of a small dilation ratio and the body light of a big dilation ratio are 
again compounded on several% of optical axis of the master hologram lens of diffraction efficiency, and incidence is carried 
out to a master hologram. 

[0024] In the example 3 above-mentioned example 2, in order for the reference beam itself to diffract by the master hologram, 
a body luminous-intensity distribution will be influenced by the reference beam. In this example, it is for eliminating 
diffraction of such a reference beam. 

[0025] Drawing 5 is the cross section showing the composition of this example, it is reflected by the reflective mirror 20 and 
incidence of the reference beam 1 9 is carried out to the duplicate hologram material 22 through the master hologram 2 1 which 
lets it pass in the center and has a hole. On the other hand, incidence of the diffracted light as a body light 23 produced 
through the master hologram 21 is carried out to the duplicate hologram material 22, and a hologram is formed in the 
duplicate hologram material 22 of both incident lights. Thus, the influence of the diffracted light which lets the master 
hologram 2 1 by the reference beam 1 9 to a body luminous-intensity distribution pass is eliminated mostly. 
[0026] With the composition using the inline-type master hologram of a four or more-example example, for high NA, 
arrangement without KERARE of a reference beam and body light, optical-axis doubling, optical on-the-strength doubling, 
etc. are difficult, or it is hard to adjust them in many cases. Then, in this example, in order to avoid this, an off-line type 
hologram lens is used as a master hologram. 

[0027] Drawing 6 is the cross section showing the composition of this example. Incidence of the vertical-incidence light 26 is 
perpendicularly carried out to the master hologram 25, and the transmitted light is used as a reference beam of the duplicate 
hologram material 27. On the other hand, incidence of the oblique-incidence light 28 is slanting carried out to this, incidence 
of the diffracted light is carried out to the duplicate hologram material 27 as a body light, and a hologram lens is formed in the 
master hologram 25 of both incident lights. If it does in this way, on-the-strength adjustment of both incident lights will 
become easy. 

[0028] In a series of exposure methods shown above, example 5 this example irradiates the light which is the grade which 
duplicate hologram material does not expose to this master hologram using a lens operation of a master hologram, catches the 
reflected light through an ocular, and can be made to make optical-axis doubling easy to the optical axis of a luminescence 
portion. 

[0029] Drawing 7 is the cross section showing the composition of this example. It is orthopedical ly operated with the beam 
plastic surgery lens 30, it is reflected by the one-way mirror 3 1 , and the laser beam from laser 29 exposes the master hologram 
5 and the duplicate hologram material 6. The laser beam intensity in this case is adjusted by the grade which the duplicate 
hologram material 6 does not expose. If the master hologram 5 is exposed, it will be observed with an ocular 32 through a 
one-way mirror 3 1 by emission photoregeneration, and the light emitting device 2 of a luminescence portion will be observed 
similarly. The master hologram 5 is adjusted so that there may be no aberration. 

[0030] Thus, although the optical axis of the master hologram 5 and the optical axis of a luminescence portion are doubled, 
you may make it use an image pck-up element and an image processing system instead of an ocular 32. Anyway, if a light 
emitting device 2 or exposure optical system is made to move slightly, carrying out the monitor of the condensing portion, 
adjustment will become easy rather than the case where a distributor-shaft-coupling lens like before is used. Although it 
inclines with positioning of X of equipment, Y, and the Z-axis and adjustment is needed in the preparation using the latter 
distributor-shaft-coupling lens, since the element to operate is large, it can install without an inclination from the first by the 
method of the former this invention. It is easier to operate a bigger element than adjustment of a very small element 1 mm or 
less, although it is natural when moving. 

[003 1 ] Thus, although it is not the same at all, the hologram lens of the same opening as a master hologram can be 
reproduced. That is, the diameter of a condensing spot on the duplicate hologram material 6 can be made into the same thing 
as the master hologram 5. The material which can perform without a solvent processing which can receive the hologram 
material of the wavelength of the light which responds over the whole region mostly recently, and is equivalent to 
development and fixing only by UV irradiation or heating can come to hand now. Therefore, the production method of this 
invention becomes possible actually. Furthermore, since distance with duplicate material can be detached if the big hologram 
of a path is used, the influence of the scattered light produced among them becomes small by the square of distance, andean 
reduce a noise. 
[0032] 

[Effect of the Invention] As shown above, while operation and adjustment become easy by separating a master hologram with 
the big size of an inline type from sensitive material, and arranging it in a claim I or the method of 3 according to this 
invention, influence of the scattered light produced in each part material can be made small, therefore the small hologram lens 
of a noise component can be produced, and it is effective in efficiency becoming high. Especially, in the method of a claim 2, 
optical on-the-strength regulation of a reference beam and body light can be performed easily, and a highly efficient hologram 
lens can be created with the sufficient yield. Moreover, in the method of a claim 3, there is no dispersion.in the distribution of 
body light with a possibility that it may be generated by the method of a claim 2, and a uniform hologram lens can be created. 
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Furthermore, in the method of a claim 4, by using a master hologram with big off-line type size, a reference beam and body 
luminous intensity will be adjusted individually, and can be exposed, therefore a reference beam and body luminous intensity 
can be made equal, and there is an effect which can produce efficiently the distributor-shaft-coupling hologram lens of high 
diffraction efficiency. Furthermore, in the method of a claim 5, it is effective in the ability to constitute a kind of microscope 
which uses a master hologram as an objective lens, therefore perform easily optical-axis doubling of the optical axis of a light 
emitting device, and a master hologram lens by direct viewing. 



[Translation done.] 
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